UNITED STATES PATENT APPLICATION 

of 

MICHAEL ZAHM 
STEFAN KOEHLER 
ERICH A. GEIGER 

and 

HERMANN LINK 
for 

A MOBILE TELEVISION RECEIVER 



A MOBILE TELEVISION RECEIVER 



BACKGROUND OF THE INVENTION 

for motor vehicles . 

MobUe raving devices, for example radto and television receive, in motor vehicles, 
.counter the prohlem that the progressive motion of the veh.cle conunuous.y changes the 
emission terrain. This can result ,n a transmute, no longer being received at the current* se, 
frequency. However, the transmitter generc.lv is also available on a, leas, a, one other frequency, 
mi thus by switching the receiving device to this fluency ***** automatically) the 
— can continue to be heard and seen. However, to switch ,o an alternative fluency m 
genera,, and in particular to swttch to this frequency quickly, the ahemative frequency must be 
detected quickly and reliably. 

searching through and tuning in alternative frequencies of a transmitter. 



SUMMARY OF THE INVENTION 

The nwention is characterized by high speed in searching for a transmitter in general, and 
0 especally for searchrng for alternate tetters. By accruing the current transmitter terrain 
quickly and accurately, it makes possible a d.versity functionality wtthou, signal influence, and a 

look-ahead alternative selection. 

This is achieved especially by a receivng device with a, leas, two television channel 



selection devices for converting high-frequency signals into intermediate frequency signals, (i.e., at 
least two so-calledTV tuners, which receive the frequencies over the entire frequency band orbands 
provided for television reception, and convert these into a preferably fixed intermediate frequency). 
Furthermore, the inventive recerving device comprises a. least two video demodulation devices to 
convert the intermediate frequency signals into video signals, and a. least two audio demodulation 
devices to convert the intermediate frequency signals into audio signals. The intermediate frequency 
switching device, the audio and video demodulation devices are switched to the television channel 
selection devices. 

The receiving device is preferably equipped with at least two receiving antennas to receive 
high-frequency signals, and at least one high-frequency switching device to switch the plurality of 
receiving antennas to the plurality of television channel selection devices. In tins way, the television 
channel selection devices can access several receiving antennas independently of one another, so the 
receiving antenna with the better reception properties (e.g., better position on the vehicle) with 
respect to the desired transmitter can be selected. 

A video correlation device as well as a label correlation device may be connected to the 
outputs of the video demodulation devices. In this way reliable transmitter detection can be 
implemented with little effort, and consequently also the detection of two identical transmitters on 
different frequencies. The receiving device may also include an audio correlation device that 
receives the outputs of the audio demodulation devices. 

By using conventional video intermediate frequency stages, for example, the video 
demodulation devices can be designed with the carrier frequencies and filter curves usual in 
television technology. In a preferred embodiment, the audio demodulation devices are preferably not 




audio earner frequency being demodu.a«ed falls within the pass band of the fi.ter. 

^ The audio demodulafion dev.ee may aiso indude a field strength detector and/or a 
^ahty detector. Therefore, carrier signals ean be demodulated in the unfiltered intermediate 
frequency signal mixture a. -he on** of the part,«,r telev,,on channel selecnon device and/or 

4) sel ee«ion device ean eva«e, and which is connected to the television charge, selection devtces 
3 withon, any channe, selection based on fixed fiUers or swttchable fixed filters. 

S 1S ^^^^^^^^^^^^ 

" ro .e they can nevertheless be evaiuated. The andio demodu.at.on device therefore can 

advantageously scan a p.urality (e.g., three) televis.on channels (K-., K, K + l) with a sing.c 
advent of the TV tuners. With most types of searches this triples the search speed. 

useful channel. For example, th.s may be performed by reducng the .npu. amplification of the 
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bandwidths. 

To permit vanons operating modes (e.g., search, adjacent channe, suppression, aUemative 

swl ,ch,ng dev.ce and/or the iow-freouency sw,«ch,ng device corresponding to the parameters 

controis the hrgh-^uency switching device and/or the iow-f^encv swtching device rn 
^ordance w„h a se.eetahie operanng mode ,n dependence on the output signa.s of the audto 

of the Held strength detection device and/or of the quality detector. 

Therefore, there ,s a need for a navigation system tha, inciudes a sufficient* updated 
datahase w,th .mproved avaUao.Uty to provide the route search and destinahon drrectrons of the 

navigation system. 



BRIEF DESCRIPTION OF THE DRAWING 

FIG 1 isablockdiagramillustrationofamobiletelevisionreceiver; 

nG . 2 , a block diagram illustration of an au dl o demodulator for use in the mobUe 

2 o television receiver illustrated in FIG. 1 ; 

FIG. 3 is a tabular illustration of switch state information; and 
FIG. 4 is a tabular illustration of switch state information. 



-5- 



DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a block diagram illustration of a mobile television receiving device 40. The 
receiving device 40 includes a plurality of antennas 1-4 that are attached for example at different 
positions on a motor vehicle. Each of the antennas 1-4 provides an associated received signal to a 
high-frequency switching device 5, which switches the received signals to a plurality of television 
channel selection devices 6-8. The switching device 5 can route any one of the received signals 
provided by the antennas to any one of channel selection devices 6-8. For example, the signal from 
antenna 1 may be provided to channel selection device 8, the signal from antenna 2 may be provided 
Ol 0 to the selection device 6, while the signal from the antenna 3 may be provided to the selection device 
7. The channel selection devices 6-8 each include a mixer (not shown) that converts the high- 
frequency signal from the particular switched-in receiving antenna 1-4 into an intermediate 
frequency (IF) signal by mixing it with a mixing signal (not shown), and provides an IF signal on a 

line 42-44, respectively. 
C!l5 T heIFsignalsonthelines4^ 

any one of a plurality of demodulators. The demodulators include a plurality of audio demodulators 
10, 11 andaplurality of video demodulators 12, 13. Depending on the application each of the video 
demodulation devices 10, 1 1 and each of the audio demodulation devices 12, 13 canbe connected in 
a particular way and in various combinations to one of the channel selection devices 6-8. The video 
demodulation devices 10, 1 1 are preferably conventional video intermediate frequency stages with 
the carrier frequencies and filter curves that are customary in television technology. The filters may 
be are implemented for example as surface wave filters (SWF). The details of the audio 
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demodulation devices 12, 13 shall be discussed in more detail hereinafter with respect to FIG. 2. 

Eaehofthe video demodulators 10, 11 providesademodulated video outputsignaltoavideo 
correlation device 14 and a. abel correlation device 15. Thecorrelation devices 14, 15 compare the 
demodulated video outputsignalsforagreemen.oftheiroutpu.signalsoroftheirffansmWerbbels, 
5 respectively. The demodulated output signals are also input to a picture memory 16. Thecontentof 
the picture memory 16 is transferred for further processing to other units (not shown). 

Each of the audio demodulators 12,13 provides a demodulated audio output signal to a audio 
correlation device 17, which monitors the outputs of the two demodulators for agreement of their 
output signals. A selection switch 18 is connected after the outputs of the audio demodulation 
0l o devices 12, 13, and provides one of the outputs to subsequent units (e.g., a decoder, a low-frequency 
| amplifier, etc. - no. shown). Furthermore, as shown in the embodiment, one of the demodulator 
W outputs can be permanently connected to the subsequent units (not shown). 
W The receiver 40 also includes an evaluation device 19 that receives the output signals from 

• D the audio correlation device 17, the video correction device 14, the label correlation device 1 5, and 
| 15 the audio demodulators .2, 13. The evaluation device 19 also receives an external operatingmode 

device.19 provides control s.gnals on lines 46, 48 to control the htgh-frequency swttching device 5 
and the intermediate.frequency switching device 9, respectively. 

FIG. 2 is a block diagram illustration of the first audio demodulator 12. The second audio 
, demodulator 13 is similar. The demodulator includes a controllable selection filter 21 (e.g., low-pass 

also receives a signal on a line 52 from a controllable oscillator 22, and provides a mixed signal on a 
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line 54 to a band-pass (BP) filter 24. The BP fitter 24 provides a band-pass filtered signal 
56to ademodu.a,ors,age25 for frequency and amp.irode demodulation. The signal on *e line 56 is 

for the evaluation device 19. The selection fitter 21 and the oscillator 22 are controlled by a phase 
control circuit 28 such that the selection filter 2. and the oscillator 22, for example, are "putted 
along" with the oscillator of the phase control circuit 28. 

The operationofthe receiver shall now be discussed in, he context of the various operating 

individually or in combination with one another. 

1 The audio demodulation device 12, 13 can be tuned to a second audio carrier present in an 

reproduction of stereo and two-channel transmission, in the corresponding mode. An advance is 
that separate quality information and field strengti, information is now available for each audio 
5 carrier.and.hismfomution.saccessib.eforfurthereva.uation. The switches 9c and 9d (FIG. l)of 

,„ein,ermediatefrequencyswi«^ 

devices 12, 13. They can be switched in accordance with FIG. 3, where KWE stands for charmel 

selection device. 

20 2 An audio demodulation device 12, 13 can be switched to the output of another channel 
selection device 6-8, whereby a tone correlation metinod for identifymg identical pro^m contend 
be used. This yields a decision criterion for, for example a frequency diversity process. The 
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switches* and 9d of the intermediate frequency switching device 9 that are used to switch the audio 
demodulation devices 12, 13 may be switched in accordance with FIG. 4, where KWE again stands 

for channel selection device. 

5 3. Anaudiodemodulationdcvice 12, 13 can be used to determine the current transmitter terrain 
by scanning through (in combination with the preceding channel selection devices 6-8) the entire 
television receiving range, and the carriers are detected with their frequency and level. This 
procedure can run in the background (i.e., without impairing the television transmitter that is set and 

offered at the same time). 
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3 4. An audio demodulation device 12, 13 can be used to control audio and/or video antenna 
selection in the background. For this purpose the current channel is set with the preceding channel 
Ci selection device 6-8, and the receiving antennas are switched through sequentially. For every 
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q receiving antenna, field strength information is now available for the picture carrier and the audio 
carrier since the audio demodulation device 12, 13 tunes quickly to the corresponding carriers and 
measures their amplitudes. Depending on the results, the receding antenna with the strongest level 
can be connected to the foreground channel. This technique has the advantage that the receiving 
antenna is selected without the influence of video or audio signals in the visible foreground signal. 

20 5. An audio demodulation device 12, 13 naturally can also be used to demodulate radio signals. 
That is, it is not only possible to receive television images and sound, but also to receive radio. For 
radl o reception the preceding channel selection device 6-8 is tuned such that its intermediate 
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frequency output signal contains radio carriers, which are then demodulated by the audio 
demodulation device. 



6. It is also possible to evaluate carrier frequencies of adjacent channels for their level and/or 
their information content. In principle, adjacent channels can indeed be attenuated through the 
selection curve of the channel selection devices 6-8. However, their evaluation nevertheless is 
possible in most cases. With one setting of the channel selection devices 6-8, the audio 
demodulation device 12, 13, which provides much faster adjustment, can scan three television 
channels. In certain types of searches this can triple the search speed. 

7. The detection and evaluation of the carrier frequencies of immediately adjacent channels can 
be utilized to reduce the video and audio signal influence of the adjacent channels in the useful 
channel, for example by reducing the input amplification of the channel selection devices or by fine 
tuning (detuning) or by changing the filter bandwidths. 

A feature of the present invention is that a profile of the current transmitter terrain can be 
drawn with high speed and, starting from this, suitable measures for optimal reception can be taken 
quickly. 

Although the present invention has been shown and described with respect to several 
preferred embodiments thereof, various changes, omissions and additions to the form and detail 
thereof, may be made therein, without departing from the spirit and scope of the invention. 

What is claimed is: 
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